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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain to 
vintage equipment and operating with a primary emphasis on 
AM, but articles on CW, SSB, and shortwave listening are also 
needed. Photos of hams in their radio shacks are always appreci- 
ated. We invite those interested in writing for ER to write, email, 
or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (ACQOB), Mike Bittner 
(W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon 
(W8KGD), Chuck Teeters (W4MEW), David Kuraner (K2DK), Jim Riff 
(K7SC), Dave Gordon-Smith (G3UUR) 


Editor’s Comments 


Due to space limitations this month I’m turning 
the mic over to Janis Carson (AB2RA) fora report 
on this year’s AWA AM QSO party: 


a. Ah 


The 2016 AWA AM QSO Party Report 
By Janis Carson, AB2RA 
Ithaca, NY 


The AWA AM QSO Party had some interesting old equipment on the air this year. 
W1HRX and W2AN both were on the air for extra points for participants. Most of 
the activity was on 75 and 40 meters. I am surprised more people do not use 20 meters 
for the 5 point per QSO bonus, regardless of power level. The surprise this year was 
the advantage of using power (considerably) below 100 watts for a winning strategy. 

This is a chance to hear a wide variety of vintage gear, and to talk to some of the 
friendliest people on the air. While use of older tube and solid state gear is encouraged, 
we also want to welcome people using modern solid state gear, home brew Class D 
and E gear, or Flex Radio equipment as well. For full details, see: 

http://www.antiquewireless.org/awa-amplitude-modulation-qso-party.html 

VE3LYX ran a unique 1939 vintage Number 19 WWII military tank radio set 
souped up from the stock 6 watts to a rock crushing 18 watts. The Number 19 uses 
grid modulation. The set used was manufactured in 1943 and is a Canadian MK2 
version. It has both English and Russian markings due to a lend lease program for 
WW2 allies. This set up racked up 52 points for a win this year. 
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s for the ham radio field. One such unit was the “Ivanhoe,” a 

+ designed by Robert Redfield (WINPB, SK). Nick Tusa has 
ng, one-of-a-kind surviving example that somehow escaped 
tion when Zenith closed down all Central Electronics production. 


The Mighty Midget 40 Meter Transmitter 
(A Single Tube Power Oscillator That Can) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Background 
After building and operating my last 
QRP transmitter’ I decided to explore more 
QRP areas by designing and building a 
single tube QRP rig. As you read further 


into the article you will discover the amazing 


end product. 


I set some initial goals for the project. I 
wanted to use one tube comprised ofa dual 
triode and a circuit that uses the fewest 
possible parts. All of the parts should come 
from my stock except for the chassis. The 
power supply should have regulated B+ 
froma 1:1, 120-VAC isolation transformer 
with the B+ not to exceed 300 VDC. All 
components, including the power supply, 
must be mounted to - orin-a 4”x6”x 1%” 
chassis. 

Several triode tubes were experimentally 


Figure 1: The front chassis-panel has a symmetrical layout. The AC and B+ 
lamp bezels are red and amber. The two transformers and the load capacitor 
use most of the top surface. Notice the crystal position that allows room 
under the chassis for the meter and meter board. 
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Figure 2: The rear chassis-panel has the input and output connections. The 
6.3 VAC T/R relay connections use standard banana jacks. The miniature 
coax used for the output meter is fed through a non-grommet hole in the 
chassis. The load capacitor connection also uses this hole with heavy bus wire. 


tested in either a Pierce or grid-plate 
oscillator circuit with a pi-network output. 
The dual triodes were wired plate-to-plate, 
grid-to-grid, and cathode-to-cathode. I also 
searched my reference books fora similar one 
tube oscillator connected triode-to-triode 
but was unsuccessful. 

The following tubes were tested: 6SN7, 
6CG7, 6A6, 6N7, and a 6J6. The Pierce 
oscillator circuit performed well but when 
connected to the pi network it failed. When 
the tune capacitor was resonated oscillation 
stopped. Coupling the network via the 
plate capacitor back to the crystal circuit 
was just a bad idea. The grid-plate circuit 
doesn’t have this issue. 
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Most of the tube types were eliminated 
for various reasons. Some ran too hot just 
because that was their nature. Others 
produced very low power output but the 
output could be increased with higher 
than 300 volts of B+. The 6SN7 performed 
the best and met my B+ goal of 300 VDC 
or less. 

Building a physically small sized 
transmitter requires ten times more planning 
when compared to a transmitter using a 
10" x 17" x 3" chassis. Believe me, as I’m 
speaking from experience. Yes, it is easy to 
play “chassis chess” with the parts on top of 
the chassis but what about their interference 
with the parts under the chassis? I strongly 
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suggest three things: plan, plan, and plan 
again before drilling the first hole. 
Transmitter 

The final circuit ended up being a grid- 
plate power oscillator. Most of the 
components were installed under the chassis 
except for the load capacitor. Some day I 
will figure out how to design a physically 
small load capacitor or equivalent circuit. 
Atthis point only very low-loss air variables 
can do the job. 

The 3k grid resistor may appear low in 


resistance compared to a nominal 47k 


resistor used for a grid-plate oscillator. The 
3k ohm value was, again, determined 
experimentally for the best power output. 
Keeping the parts count low, only three 
resistors and six fixed capacitors are used. 

A grid-plate oscillator circuit normally 
uses a small variable capacitor with a value 
of 3-30 pF between the grid and cathode. 
This capacitor is used to adjust the keying 
for minimum chirp. I usually use a fixed 
capacitor ina free running oscillator design. 

In this case the fixed capacitor had too 
much capacity as the chirp was really 


Figure 3: Inside the chassis is filled very orderly from the power supply at the 
bottom to the pi output at the top. Careful planning is obvious. The bottom 
plate is drilled for access to both the regulator adjustment pot and the B+ 


standoff. 
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pronounced. The 33 pF cap was removed 
anda 3-30 pF mica trimmer was installed. 
Adjusting the trimmer for minimum chirp, 
I noticed the adjustment screw was all the 
way out, or at its minimum capacity. 

The next obvious step was to remove the 
trimmer cap. As a result, the chirp was 
greatly reduced. The specification for grid- 
to-cathode capacitance from reference 3 is 
2.2 pF. In this power oscillator circuit the 
value is 4.4 pF because the grid-to-cathode 
capacitance is in parallel for both tube 
halves. 

The two RFCs are small ferrite types. 
They are Mouser part number 652-925A- 
225-RC. Keeping parts physically small 
includes the inductor, L1. It uses a T-68- 
2 red toroid core. The core is wound with 
25 turns of number 26 formvar wire fora 
value of 5 pH. 

The pi network values almost match the 
values given in reference 2. Using 300 


VDC for B+ and 75 mA for cathode current, 


the calculated plate impedance is 2.2k ohms. 
Then, using the 2k-ohm column from the 
reference, the following values were 
identified. Cl = 102 pF, L1 = 5.6 pH, and 
C2 = 464 pF. I’ve always found that more 
capacity is needed for the loading capacitor, 
C2. In this case, much more was needed 
and is shown in the figure 3 drawing. 

There is no dipping and peaking. During 
tune up, it only requires a peaking 
adjustment while viewing the output 
meter. Cathode current can be easily 
measured, if needed, with a mA meter 
inserted in series with the key oramA meter 
connected across the open key. The 
minimum cathode current at resonance is 
20 mA. 

The small output meter from my stock 
has an unusual full-scale value of 4 mA. 
Proper selection of the voltage divider 
resistors gives a % full-scale reading at max 
power output. A more common | mA 


meter would work well by inserting a 10k- 
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Figure 4: This simple power oscillator uses only three fixed resistors and 
seven fixed capacitors plus two variable capacitors. The RFCs are miniature 
ferrite types that were chosen over the normal multi-pi wound types because 
of their small size. 
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ohm pot in the negative meter lead or by 
changing the voltage divider. 

The 6SN7 from my stock is not one of 
those extremely expensive types found on 
eBay. It isn’t one with a silver top or one 
from a matched pair. Those cost in the 
three figure range. The 6SN7s you find at 
a flea market, or online for $5, will work just 
fine. Note: I did determine that the power 
output will depend on other than the B+ 
value. The tube and crystal activity will 
greatly affect the power output. I proved 
this with another garden variety 6SN7 and 
different crystals. 

The photo in figure 3, of the bottom of 
the chassis, shows its compactness.. 
Planning before drilling can’t be over stated. 
Parts like the fuse holder, the meter, and 
the tune capacitor are lengthy and thereby 
pose an issue. 

Some “creative” mounting techniques 
are employed. The voltage doubling 
capacitors and equalizing resistors are almost 
hidden, buried on the chassis wall. The 
regulator board is mounted using a piece of 
fiberglass board. The board is attached to 
a standoff on one end and the pass 
transistor’s heat sink on the other end. The 
output meter board uses #14 bus wire that 
is solder-connected to the board ground 
and the meter ground for its mounting. 

Power Supply 

Two transformers are used in this power 
supply. T1 is a 35 VA isolation unit that 
feeds a full-wave voltage doubler. The 
voltage doubler develops 380 VDC and 
feeds the BUL-215 pass transistor. The 
LR8N3 high voltage regulator works with 
the pass transistor. The pass transistor isa 
high-voltage, high-current unit that is over 
killin this case. Several other NPN types are 
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suitable. Using parts I had on-hand, the 
pass transistor’s base connection consists of 
an adjustable voltage divider that can vary 
the DC output from 180 to 312 volts. This 
adjustment is provided by the 225-k ohm 
miniature pot. This pot was mounted 
horizontally on the diode-regulator board. 

The bottom plate for the transmitter was 
drilled with two holes, one over the 
adjustment pot and the other over the B+ 
standoff. The B+ standoffis located to the 
right of the meter board in the 3 o’clock 
position. The B+ hole was fitted with a 
rubber grommet suitable for safe voltage 
probe monitoring. 

Results 

As mentioned earlier, I set out to design 
another QRP transmitter. But sometimes 
goals can be met and other times they can 
be exceeded. The QRP 5-watt level can be 
achieved if the B+ is reduced to 200 VDC, 
but the efficiency is greatly reduced to only 
36%. Increasing B+ to 225 and 250 VDC 
increases the output powers and efficiency 
to 45 and 47%. 

The best efficiency the circuit could 
provide was 52% and 62% when B+ is 275 
and 300 VDC. With B+ set to 300 VDC 
the RF output is load-adjustable from 9 to 
14 watts! Now, who would ever believe 14 
watts of RF output from a 6SN7? 

A concern might be the 6SN7’s plate 
dissipation has been exceeded. The 
specifications? for this tube list a value of 
7.5 watts for plate dissipation when both 
plates are in use. With 22.5 watts input 
(B+=300, cathode current = 75 mA) and 
14 watts output, the actual plate dissipation 
is 8.5 watts. Now when the CW mode is 
factored in, the 8.5 value is multiplied by 
40% making plate dissipation well within 
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Figure 5: The power supply uses a 1:1, 35 VA transformer. A standard two- 
diode, full-wave voltage doubler provides 250 to 300 VDC from the 
adjustable voltage regulator. Switch S2AB activates B+ output, transfers the 


T/R relay, and lights the B+ lamp. 


the specs. A final concern may be crystal 
heating. With the key down for 5 minutes 
there was no crystal heating as measured 
using my “calibrated” fingers. This test was 
also conducted in total darkness and there 
was no color change on the plates. 

Using 300 VDC the load regulation 
from key-up to key-down is very good. The 
voltage will drop only 5 VDC. While this 
is excellent regulation, when compared to 
a no-regulator design, it could be improved 
with a higher-rated transformer for T1. 
The 35 VA unit starts to current-stave at 
300 VDC output. For example, at 290 
VDC, the voltage drop is 1 VDC. 

Tuning Up 

Operation and tune-up can’t be simpler. 
Resonate the output circuit using the 
“Tune” control with the “Load” control at 
full mesh while viewing the meter for a 
peak. Decrease the load capacitance and 
watch the meter increase. The tune control 
may need another adjustment. Once the 
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tune control has been set, no further 
adjustment of this control is required over 
the entire 40 meter CW band. 

The first QSO was made after calling one 
CQ. KK4WJF, Ray, in NC, gave a signal 
report of 579. Other QSOs during the 
week included: W2NN, Art, in NY, witha 
599 report, VE3SO, Peter, in Ontario, 
witha 559 reportand K2UPI, Ken, in NY. 
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Sir Ivanhoe: 
Central Electronics’ Gallant Novice Rig 


By Dominic (Nick) Tusa, K5EF 
75757 Highway 1082 
Covington, LA 70435 
985-249-6467 Office 
504-400-8873 Mobile 


Atthe mere mention of names like Ivanhoe 
and Galahad, one thinks of King Richard, 
the Crusades, and the Knights of the Round 
Table. Now, we radio amateurs can relate 
those same names to Central Electronics, 
Zenith Radio, Wes Schum, and also to a 
lesser known, but CE-important electronics 
design engineer: Robert H. Redfield, 
WONPB, SK. 

All right, I know what you’ re thinking: 
“Nick, have you been sniffing too many 
solder fumes lately? How can Central 
Electronics have anything to do with 
Ivanhoe or shining knights?” As it turns 
out, plenty. 

Picture yourself at Central Electronics in 
the 1960 era. The age of desk-crushing 
radios is showing cracks and soon will be 
drawing to a close. The FCC had, a few 
years earlier, created a new thing called 
Citizens Band Radio, and a tidal wave of 
Baby Boomers was soon to become 
of Novice ham-radio age. How was CE to 
capitalize on this new wave of opportunity 
in a big way? Looking thorough the file 
cabinets of documents Wes Schum saved 
all these years, it is clear he had a plan for 
riding both the Citizen Band and Novice 
waves. 

Several new development projects were 
started by Central Electronics in 1961. 
The first, a CB radio, was to be product- 
branded as Central Electronics and marketed 
by Zenith through its vast distribution and 
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service network. Now, the second was to be 
a new rig geared to the beginner-novice 
and also as a stepping stone to CE’s 
advanced SSB gear. 

On June 30th, 1961, the plan was in 
place. Wes wrote a memo to his engineering 
team headed by Joe Batchelor and Robert 
(Bob) Redfield with these specs for CE’s 
new Novice-class transmitter: 

1. A minimum of 75 watts input; 

2. Provisions for an accessory modulator 
to be mounted inside the main equipment 
box; 

3. 80-6 Meters, with output circuit to 
match 25-500 ohms; 

4, Should drive to full input from 
currently available VFOs; 

5. Grid-blocked keying with wave 
shaping for minimal key clicks; 

6. Meter calibrated in watts input. 
I!luminate the meter in lieu ofa panel light; 

7. TVI filtered 'because"OF @iasy C 
operation; 

8. The combined transmitter and 
modulator retail price should not exceed 
$89.95 for the kit and $109.95 for the 
wired unit. 

This one memo set into motion one of 
the most rapid and innovative development 
efforts in Central’s history. Immediately, 
Bob Redfield went to work. And nearly 
immediately, Joe Batchelor resigned. Joe 
was angered that this Novice rig and the 
CB radio development took away precious 
resources needed to finish the 2500L linear 
amplifier and the “Hot-Rod” mid-tier 
receiver development work ...his projects. 
This “Hot-Rod” receiver, as it was code- 
named, was to fit underneath Central’s 
100R receiver that was also being developed 
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by the Zenith Military Electronics group. 
With Joe’s sudden departure, development 
of the new Novice rig fell to Redfield. 
What’s unusual about this Novice rig 
was not so much the technology, but 
Central’s use of an outside and well 
respected industrial design firm to handle 
the packaging aspects of the transmitter. 
Melvin Boldt and Associates was established 
in 1952, but by 1960 they were a product 
packaging powerhouse in Chicago. Boldt’s 
quality and styling influence is seen in all 
Zenith radios and television of the 1950s 
and until Zenith insourced its design efforts 
in the 1980s. The mock-up photograph of 
the rig in figure 1 tells the story...it looks 
nothing like anything ever produced by 
Central and is more like the new line of Hi- 
Fi component devices contemplated by 
Zenith. Why the shift by Central to “style 
versus girth’? A quote from an October 
1960 Wall Street Journal news article on 
the use of style to achieve product identity 
and boost sales says it all: “Even if an 
instrument functions well, if it doesn’t look 


pleasing the poor chump who buys it can’t 
help feeling he’s been had.” Truer words 
were never spoken! 

Central had intended to construct a total 
of six working evaluation sets once the 
project migrated out of the prototype stage. 
Redfield, along with Herb Saxon, Nick 
Fishik, and others, went to work on two 
prototypes that were to look as close as 
possible to that being designed in parallel 
by the outside Boldt team. Nick Fishik’s 
association with Wes Schum began in 
World War II when Wes was employed by 
the Cover Dual Signal Company. Nick was 
a machinist/model maker extraordinaire. If 
you could draw it, Nick could build it..fast. 

By late August, prototype #1 was 
constructed and code-named Jvanhoe. In 
fact, Ivanhoe - as a potential name for the 
product - was embraced by Boldt and is 
clearly seen as such in their engineering 
drawing submittals. Jvanhoe was to QSO 
where mere Novices only dreamed to travel! 

Component parts selection and costing 
were developed for /vanhoe over the summer 
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Figure 1: This is the new Novice rig’s publicity photo and it shows how 
attractive the transmitter would have been. 
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of 1961, while Bob and his crew steadily 
worked to resolve circuit design nits. 
Prototype #1 did not contain the AM 
modulator as that was being designed ina 
separate, but parallel path, with the aim to 
be eventually integrated within the 
prototype. Wes didn’t get everything he 
wanted right away with Jvanhoe, but 
prototype #1 was clearly heading down the 
right path. 

Bob’s prototype #1 was designed for the 
Novice-class operator having near-zero 
experience in radio, but could be useful to 
the beginning General-class operator, too. 
It had both screen-modulated AM and 
CW, covering the 80-10 meter bands. Its 
maximum power input was 90 watts, using 
asingle 6146 final amplifier. The set allowed 
for four crystals and a VFO input. A two- 
stage meter was provided to measure both 
final grid and plate current. And, unlike 
the wide matching range specified by Wes, 
the rig’s output pi network was principally 
designed toa 50-ohm target and an optional 
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Figure 2: Robert Redfield works in his lab at Skokie, I, during 1976. 
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antenna tuner would be available for 
balanced and unbalanced antennas. Never 
one to leave a stone unturned, so to speak, 
Wes had even secured price quotes to have 
CE-branded quartz crystals made available 
to the new Novice ham, which were to be 
stocked by ham dealers throughout the 
land. 

The plan was to have Jvanhoe fully 
completed and ready to be marketed by 
March 30th, 1962, and by late December 
1961 that goal was clearly within easy 
reach. But then the unthinkable: Zenith 
deactivated Central on January Ist, 1962, 
and exited the ham radio market forever! 
With that deactivation, all of the CE 
products and new ideas where shelved. 
The Belmont Avenue plant shuttered. All 
gone...But was it all gone? 

After CE’s deactivation, Wes retreated to 
his basement to resume designing hearing 
equipment for the J. L. Warren Company 
and manufacturing his own Schum line of 
high voltage test equipment used by AT&T, 
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Figure 3: This is the Ivanhoe transmitter, shown during it’s restoration at 
Nick’s radio shop. 


Bell Labs, Teletype Corporation, and others. 
Bob Redfield remained with Zenith fora 
short time, but eventually moved on to 
greener pastures. By 1963 Bob was 
employed by Standard Kollsman designing 
TV tuners and, throughout his engineering 
career, spawned a progression of patented 
ideas that included: 

° A Protective Coating for Motion 
Picture Films (1948) 

¢ Electronic Teaching Device (1964) 

¢ Audio-Visual Teaching Apparatus 
(1966) 

¢ UHF Television Tuner (1967) 

Okay, but what about /vanhoe? Fret 
not... Jvanhoe and his brother, prototype 
#2, (Yep, there was a second prototype 
started in November 1961 and likewise 
named /vanhoe) were spirited away and 
lived quietly for the next 53 years at Bob’s 
QTH in Evanston, Illinois. 

Incidentally, Melvin Boldt was, for many 
years, listed as one of America’s ten best- 
dressed businessmen. So, /vanhoe’s style 
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was virtually guaranteed to turn heads and 
generate huge CE sales. If you would like 
to see Ivanhoe up close and operational, 
circle the July 23rd weekend and plan to 
attend the W9DYV Boat Anchor Radio 
Event in Jonesborough, TN. [See page 
45.] 
Circuit Design and 
Operational Status 

In October of 2015, my friend and 
fellow “boat anchor” restorer Bob Sullivan 
(W@WYVA) received an out-of-the-blue 
email from Larry Redfield about a novice 
rig his father had designed during the time 
he worked at Central Electronics. Bob 
passed the note onto me and the name 
immediately jogged a memory: Robert 
Redfield the last Director of Engineering 
for Central Electronics. I had seena picture 
of the planned Novice rig, but did it truly 
exist? Not only did it exist, but it actually 
worked and Bob Redfield had apparently 
scooped it up while Central was being 
deactivated. How did that come to pass? 
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As it turned out, Redfield’s role was the 
actual engineering development of the 
Novice rig prototype, had named it himself 
and had not only the working prototype, 
but a second engineering sample that was 
partially completed. Along with a treasure 
trove of company documents, Larry asked 
if we would preserve /vanhoe in his father’s 
name. Needless to say, the agreement was 
made and within a few months both arrived 
safely here. Opening those two boxes was 
like opening a Central Electronics time 
capsule. The drawings, documentation, 
parts, and the two radios, themselves, were 
akin to being transported back to year 
1961 and into Bob Redfield’s workshop/ 
office. 

Ivanhoe’s Circuit Details 

Now, we talk a bit about its bones. It is 
an oscillator-multiplier rig that employs a 
6CQ8 oscillator-buffer; a 12BY7A as a 
doubler/tripler-driver and a single 6146 
power-amplifier stage. It uses a solid-state 
voltage doubler HV supply that develops 
640 volts for the 6146 plate. The power 
supply has a 30k-ohm bleeder that is 
equipped with two taps. One tap is 
connected to the bottom half of the voltage 
doubler and is set for 300V that supplies 
the 6146’s screen voltage and also plate 
voltage for the 6CQ8 pentode buffer and 
12BY7A doubler/driver. A second bleeder 
tap is set for 150V and is the plate supply 
voltage derived for the 6CQ8 triode 
oscillator. 

A second transformer secondary winding 
provides a -130 volt bias source that is used 
to block-bias the stages when in standby or 
key-up and is then differential-sequenced 
to turn on the oscillator/buffer stages first 
and then the 6146 PA stage. The RC 
timing values for the PA and oscillator/ 
buffer stages were set to allow the oscillator 
to “get up to speed” before the PA was 
enabled at key down and then, upon key 
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up, to have the PA biased offand then have 
the oscillator turn off. 

The net effect of Redfield’s elegant 
sequenced design is a nice, click free 
waveform that was achieved without a 
dedicated keying tube. 

The /vanhoe function switch contains a 
separate snap-switch that applies 120VAC 
to the transformer primary and, byso doing, 
filament voltage and blocking bias to all 
stages. A second wafer is used to select the 
various modes. A “Tune” position allows 
for adjustment of the oscillator/doubler 
stage and also allows for receiver frequency 
spotting. The “Standby” position applies 
filament power but disables both the 630V 
and 300V sources. When in CW position, 
the PA plate and screen voltage (as well as 
for the lower stages) is applied. 

The function switch also has an AM 
position. /vanhoe was intended to have 
either a built-in modulator for the “DeLuxe” 
version or an add-on modulator module for 
the standard version. The deluxe Ivanhoe 
would also have a built-in 6C4 stage for full 
break-in CW and a low-pass TVI filter. 
Several versions of modulators were 
considered and, due to simplicity, ascreen 
modulator on the lines of the Heath DX-60 
and Hallicrafters HT-40 was considered. 
These were standard designs that had been 
replicated by many over the years and were 
“proven.” Yet, remember this was being 
developed by Central Electronics, so one 
should expect the unexpected. I was, of 
course, so rewarded. 

A far different modulator was also being 
considered for /vanhoe and it was a design 
that was quite unique for an amateur radio 
transmitter. It was termed: “series-gate 
modulation” (SGM). SGM combines both 
control-carrier and screen modulation. It 
provides for automatic speech clipping, 
achieves 95% modulation, and actively 


prevents over-modulation. A complete 
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discussion and mathematical analysis of 
SGM appeared in the November Ist, 1957, 
issue of Electronics magazine. If that has 
peaked your inquisitive nature and you are 
into AM, find the article as it an excellent 
piece. [Editor’s Note: ER will have more 
about this unique modulation system ina 
future issue this year.} 

While the Jvanhoe schematic includes 
the normal screen grid modulator circuitry 
as used by Heath and Hallicrafters, the 
recovered CE documentation clearly shows 
that a decision on screen modulation versus 
SGM had not been made. My plan is to 
build both for comparison’s sake, although 
from the CE cost information the parts 
needed for SGM would have been about 
$3.50 higher. 

Now, one would think “what’s the big 
deal about $3.50?” Well, in 1961 dollars it 
would have been a big deal to lvanhoe’s 
planned selling price target. Some soul 
searching would have been in order via the 
“Zenith Bean Counters of the Day” to see 
if the cost difference was worth the benefit. 
Had it been Wes Schum’s sole decision to 
make...although he really didn’t like AM 
one iota....lvanhoe would have gone for 
SGM if only because it represented an 
advanced state of technology and a better 
value for the beginner amateur op. 

Back to the Ivanhoe prototypes and how 
they have fared over the past 55 years. 
Although dusty and smudged, each was in 
altogether excellent shape. And while each 
has a cadmium plated chassis, both cleaned 
up to the point where it is truly hard to 
sense these radios are so old. Ivanhoe #1 
and #2 each look like they were made 
yesterday, which points to the industrial 
design foresight of Melvin Boldt and 
Associates. But, a critical cosmetic part was 
incomplete and that was the crystal front 
plate. 


Ivanhoe has provisions for as many as 
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four plug-in FT-243 type crystals. These 
are accessed by removing a front panel 
crystal cover that contains an 80-10 meter 
band plan legend. Four movable frequency 
markers are included that can visually 
identify the portion of the spectrum 
covered by those crystals. This is further 
enhanced by backlighting. And, whenever 
the rig is placed in the CW mode, asecond 
panel light back-illuminates the plate tune 
and load controls...pretty snazzy! This 
translucent crystal cover was not competed 
by CE and several mechanical frames for 
the translucent legend plate were under 
consideration. I have completed this piece 
for both Ivanhoe prototypes, but to see 
how I did it you'll have to travel to 
Jonesborough, TN for the W9DYV Boat 
Anchor Event this July 23rd weekend. 
Restoration Details 

Restoring Ivanhoe #1 required minimal 
electronic prowess. Four under-chassis filter 
caps were changed, a current inrush limiter 
was installed and the set brought up using 
a Variac. It keys as designed and its output 
isan easy 60 watts on 40M. The only other 
change made was to install a Zener shunt 
regulator for the oscillator’s 150V plate 
supply. This one change made the rig fully 
chirp-free for every crystal I tried. Ivanhoe 
#2, however, was only about 80% 
electrically complete when Central 
Electronics was deactivated. Looking at 
this set, it appears a person was diligently 
working to build it when Zenith 
management came into the assembly area 
just before 1962’s New Year’s Eve weekend 
and told everyone to stop work and exit the 
building. In fact, the last engineering 
drawing in the Ivanhoe collection is dated: 
December 29, 1961,...which happened to 
be Friday, of course. 

Galahad 
Now, then we have Galahad! Back in 


1961, tube vendors were quick to furnish 
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Figure 4: The Surviving Hand Drawn Schematic for the Galahad Transmitter 


experimental tubes to companies like 
Zenith. Tung-Sol had an experimental 
type that was pitched to Central Electronics 
aq ol Gy on. tits wasva toepin 
compactron-style tube that was similar to 
the 6883/6146 family except the plate 
lead was in the base and the tube was 
operable with 30 watts plate dissipation up 
to 175 MHz. 

Redfield crafted a proof-of-concept 
breadboard transmitter using the same 
Ivanhoe power supply, but eliminated the 
12BY7A and installed the DT-878E as the 
final. This was to bea three-tube CW-only 
rig termed Galahad. Its tube lineup retained 
the 6CQ8 triode/pentode but now 
configured asa triode oscillator and pentode 
doubler/tripler/driver; the single DT-878E 
final, and a OA2 voltage regulator for the 
6CQ$8 triode oscillator. This rig was targeted 


as a compact fifty-watter and was to be 
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positioned as Ivanhoe’s little brother. I 
know Galahad’s breadboard was 
constructed since, in the materials sent to 
me by Larry Redfield, a hand written 
schematic diagram exists with changed 
parts values and circuitry mods. It also 
came bundled with a new in-the-box 
Tung-Sol DT-878E and tentative spec 
sheet. Those values and circuitry aspects 
changed as the design was being worked 
out by Redfield in hardware form. 
Sadly, the Galahad breadboard didn’t 
survive and appears to have been lost 
somewhere along the line. Yet, surely 
Ivanhoe and Galahad would have served 
nobly in the envisioned Central 
Electronics product line for 1962. 


ER 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, OSX K@O]J 
Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 ke 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late “50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KIJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3P WW. It isn’t necessary to check 
in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WASIGG) or Vince (WB4BPS) 
New VSSB web site: http://www.vintagesideband.org 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6GIRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KGIC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mregwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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The Viking II-CDC Part 2: 
Modifications and Upgrades 


By Phil Legate, ACWOB 
Marion, lowa 
spf@reagan.com 


As discussed in Part I of this article in ER 
#232, the E.F. Johnson Viking II-CDC 
was a factory wired Viking II that was 
modified to meet FCDA specifications. In 
this part 2 of the article we present some 
modifications and upgrades. Many of these 
comments may also apply to the Viking I. 
It is assumed the reader has a Viking II or 
Viking II-CDC schematic at hand for 
comparison. In my case, I chose to modify 
the various circuits in order to prolong tube 
and component life. Components marked 


‘*” are either new or are modified 


with an ‘ 
components. 
Clamp Circuit V28 and Recommended 
Modifications 
The Viking I and the early Viking II did 
not have clamp circuits. The Viking I] 


series of production units, beginning in 


Figure 1: Front-Panel View of the Uncommon Johnson Viking II-CDC 
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June of 1953, contains a revision for a 
“screen grid regulator,” oraclamp circuit. 
Some Viking Is and early Viking IIs were 
later modified to include the clamp circuit, 
using a kit supplied by E.F. Johnson and 
other manufacturers, or were simply 
homebrewed from available schematics. 
The clamp circuit shown in the figure 2 
schematic regulates the final’s screen 
voltage by using a triode-configured 6AQS5. 
High voltage B+ is tracked by sampling 
R13’s 300V tap via R23. The bottom side 
of the 1 Meg potentiometer, R30, connects 
to the junction of L6 and R24, which 
senses the grid bias of the finals. If grid 
drive is reduced or lost, or if the HV rises 
slightly, this causes the G6AQ5 to conduct 
more current, dropping more voltage across 
R28, which in turn reduces the final’s 
screen voltage. If the SH1 resistor (0.2 
ohms) were to open, the clamp circuit 


would not function properly if the cathode 
of the GAQ5 had been returned to chassis 


MIN, COUPLING MAX. FINE COUPLING 


PLATE 35080 23-3,5 37-23 MIC. 
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To 300V Tap on R13 


Junction of R24, L6 fib 


BAQSA/IBNOS/IGHGS 


- 


NOTE: R28 = 25k 25W || 2, 200k 3W 


R35 
To Screen Grids 


of 6146's 


- 


700V HV B+ 


Figure 2: Revised Clamp Circuit 


ground. Therefore, the cathode of the 6AQ5 
is connected to the HV B - rail. 

Three modifications are needed here. 
Oneis to replace the failure prone R28 with 
a three-resistor group as shown in figure 2. 
A 25-k, 25-watt resistor is paralleled with 
two 200-k, 3-watt resistors. This grouping 
temiesha larger. sdrface.for heat 
dissipation. 1-4" long #16 bus wire 
connects the resistor group to the terminals 
of the CW/AM switch, SW3. This wire 
serves to maintain a separation between the 
resistor group and the switch to allow for 
better cooling of the resistor group. The 
second mod is to replace the 0.1 F paper 
capacitor C56 with a 1 kV ceramic unit. 
The third modification is to RF shunt the 
erid of the GAQSA with a 0.001 pF to 
0.005 pF 1 kV ceramic capacitor. This 
modification prevents rectification and RF 
modulation of the 6AQ5’s plate voltage 
while transmitting. 

R13 has fine wire so be careful when 
making adjustments. 

As shown in the figure 4 schematic, the 
HV power supply R13 tap should be set as 
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Figure 3: The New R28 Group 


close to 300V as possible because this effects 
the modulator’s screen voltage. RCA and 
other manufacturers are adamant about 
the 300V screen-voltage maximum. A 
suggested starting position for this tap is 
shown onthe HV power supply schematic, 
figure 4. This tap supplies the modulator’s 
screen voltage, affects the final setting of 
the clamp plate voltage, and ultimately the 
final’s screen voltage. 
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(WIY/B) 
330k 2W R13| 20k SOW 
(YEL.) B- 
ave : R13 slider set to 
0.2 13/8" from B- end. 


~8.3k 


ny 


Figure 4: The Revised High Voltage Power Supply 


Before the clamp adjustment is made, 
check the value of R35 and replace if out- 
of-tolerance. Using the Viking II or Viking 
II-CDC manual for the clamp-circuit setup, 
adjust R30 fora final plate-idle current of 
10 mA with no RF excitation. Final screen 
grid and modulator screen grid voltages are 
measured while in transmit and in the AM 
mode, and not exceeding 250 mA of plate 
current. 

Improper adjustment of R30 results ina 
situation such that little or no control grid 
current will result in high final plate current. 
This is one indication that the final’s screen 
grid voltage is too high. Note: Do not rely 
on the final’s screen grid voltage reading as 
defined in the manual because there is a 
“threshold” point in this adjustment. Use 
the clamp circuit setup and set the final’s 
plate idle current for 10 mA with no RF 
excitation. Some minor juggling between 
the R13 tap position and the clamp 
potentiometer R30 setting may be 
necessary. Operational control-grid current 
will usually indicate 4 to 6 mA for 250 to 
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300 mA of plate current. 
Power Supplies 

For the HV power supply (schematic of 
figure 4), I elected to retain the 5R4s instead 
of solid-stating, at least until, heaven forbid, 
5R4s become unavailable. The HV 
capacitor value was increased to 24.5 pF by 
paralleling a series-string of 33pF 
electrolytics with 330k equalizing resistors 
across the terminals of the 8-F, oil-filled 
De § 

The bias and LV supplies (schematic in 
figure 6 and picture in figure 7) were solid- 
stated because I wanted the negative bias 
voltages to come up quickly. Dropping 
resistors and extra capacitive filtering area 
necessity when solid-stating in order to 
keep voltages nominal and to reduce hum. 

I also replaced the nichrome shunt 
resistors with 1-watt, cylindrical- ceramic 
resistors of 0.2 ohms. 

Speech Amplifier and Audio Driver — 

Recommendations 
There are many modifications for 


upgrading the speech amplifier and driver. 
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SSR R* 22 uf 160 V 
1N5404 L3 10H 7501W 7 
a 1 ane st - 78 V to 6146's Grid Circuit 
T2 7 MEL oi 
$1/- on i 
: kL Cc1* eek - 33 V to Grids of 807's Via T3 CT 
4N5404 22uf160V; R17 | 2.7k R* ; Cc 
pz" 33V 
Under 6AL5 Socket V lat | 22uF 
; R16 820 <t7 SW 160V 
- 25 V Buff Grid to R23 
ND Oe 
R15 1.5k 
| 22 uF 160V 
V7 


Figure 5: The Bias Supply for the Viking H-CDC 


SSR Module or 1N5408's 


Dis iL2 R* (Or 4.5k SW |] 15k 2W) 320 LV 


or etgatad 47 uF 450V 


Figure 6: The Revised Low Voltage Supply 


Figure 7: In this photo the bias supply is on the left, and low voltage is shown 
on the right. 
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In ER #9, Sheldon Rubin (KT2L) had 
some Viking II modifications, as well as 
those articles by Tom Bonomo (K6AD) in 
ER numbers 110 and 111. 

Most rebuilders agree that the first item 
to check or to replace is the audio driver 
transformer, [3. 

The fine-wire windings of the early driver 
transformers suffered from acid paper 
corrosion that resulted in either shorted or 
open windings. Another reason for 
replacement is the limited bandwidth of 
the stock transformer. 

My preference for the replacement 
transformer is the Hammond P-124B that 
hasa 1:3 primary-to-secondary turns ratio 
and wide frequency response. Others prefer 
the Hammond P-124D, or the lower cost 
P-T'156 available from Antique Electronic 
Supply, https://www.tubesandmore.com/ 
products/P-T156. 

Changing C2 toa 0.0022-nF, 500-volt 
cap moves the speech amplifier’s audio 
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Figure 8: View Underneath the Viking II-CDC Chassis 


mee 


frequency response down to approximately 
100 Hz. The ultimate low-frequency 
response of the total system is determined 
primarily, of course, by the response of the 
modulation transformer and driver 
transformer. I prefer not to lower the 
frequency response too much in order to 
retain some higher frequency components 
for cutting through noisy conditions. 

Adding a 27-k, “4-watt resistor in series 
with a 330 pF cap to ground at the wiper 
arm of the gain potentiometer attenuates 
hiss and supersonics before they reach the 
driver stage. 

I use high impedance dynamic 
microphones such as the Shure 522, Shure 
450, and the Speco MHL-SS. If you use 
the D-104, you may want to investigate 
Bonomo’s re-biasing of the first 6AU6 
stage to accommodate the D-106’s higher 
output voltages, as described in ER #110. 

Note: One cannot simply replace the 


6AU6 first stage amp with aGAH6 without 
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re-biasing that stage, contrary to some 
misinformation in the public domain. 

Always remove the paper .001-pF 
Aerovox cap C7 because it is guaranteed to 
have leakage and show resistance below 
100k and it will attenuate drive voltage. If 
using other than the Hammond 124X 
series, replace C7 with a 1-kV, 560-pF 
capacitor. If using the Hammond 124X 
series, remove C7 and place a 82k to 91k 2- 
watt resistor across the secondary of [3 to 
properly load the driver stage. 

I also converted the GAU6 driver stage 
from a quasi-triode stage to a pentode stage 
by using Bonomo’s suggestion of replacing 
R37 (22k) with 51k and adding a 1pP 
voltage-stabilizing capacitor at the screen 
grid. I also raised cathode resistor R31’s 
value to 680 ohms and the capacitor value 
of C34 to 47 uF. These four component 
changes increased the gain of the driver 
stage and also reduced distortion. 

The CDC version contains an extra tube 
stage. Johnson called it an “Automatic 


Modulation Limiter” in an earlier section of 
the manual anda “fast acting compressor” 
ina later section. In either case, it supposedly 
limits the gain of the first audio stage. The 
T3 secondary feeds audio to the grids of the 
common-cathode 6J6 tube. A positive bias 
on the cathode, determined by R76 of 
about +4 V, sets the point where the 6J6 
starts to conduct and gain starts to be 
reduced. Gain is reduced by lowering the 
voltage on the screen grid of the first stage. 
Capacitor C3 integrates the voltage for a 
specified “hold” time. So we have in essence 
a fast-attack, slow-release compressor. Many 
hams consider this stage a waste of filament 
power because it has only limited 
effectiveness, and thus simply remove the 
6J6. 
Modulator Stage Recommendations 

To increase higher-frequency audio 
content reduce the value of C35 with a 2- 
kV-rated .005-pF ceramic capacitor at [4's 
primary. C35,a1.5 kV cap, usually suffers 
the same leakage fate as C7. 


From Oriver Plate 


Hammond 124xX 
Imil 
Or similar 13 


T3P 


Te Juncoce of 6 aed Li 


320V LV 


cork 47 uF 450V | 


R33" 


‘ig To Choke L21 and filter 


D4 = NTE 525, 2000V PIV or 
2 - 1N4007 In Series 


i 224W 01°, D2*= 1N5388 or NTE S166A 
D3" = 1N5386 or NTE NTES164A 
oe ks t0r = 1.2K 1W or NTE 1W212 


Figure 9: The Revised Modulator Schematic 
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‘To stabilize the 807 screen voltage, 
remove "dynamite stick” C8 and add an 
axial 47 uF electrolytic of 450V to one of 
the screen pins ata location behind the C9 
capacitor. When the R13 slider position 
has been properly set, and the R30 clamp 
circuit has been properly adjusted, I found 
no need for a regulated modulator screen 
supply. 

C32, L21, and C46 form another low 
pass filter circuit that inhibits upper 
frequency response. As KGAD (ER #110) 
has rightly pointed out, reducing the values 
of C32 and C46 to .0047 nF increases the 
audio frequency response to a good 
neighbor compromise of 5.8 kHz. For those 
wanting a more limited RF bandwidth of 
9kHz, C32 and C46 values should be .068 
Bae? kV. 

If you add the soft limiter suggested by 
Bonomo in ER #111 it will save [4 from 
failure by loading it on negative peaks, 
reducing the high voltage V = - L di/dt 


inductive “kickbacks.” 


As a proactive measure, replace the 22 
ohm plate cap resistors, R33 and R34, with 
1-watt, metal-oxide types. The carbon 
composition resistors either break from 
mechanical flexure and or literally “bake” 
to death. Cover the mod transformer plate 
cap leads with heat shrink tubing. 

RF Chain Recommendations 

One usually finds the tuning points on 
the CDC will differ slightly from the Viking 
II. As stated in ER #232: “The Viking II- 
CDC transmitter was basically a Viking II 
transmitter, but included extra shielding, 
additional tuning inductance, and a6 dB 
audio clipper.” There are added inductance 
values at various stages. L4, the oscillator 
coil, and L5A, the buffer coil, have slightly 
different inductances with respect to the 
stock Viking II. An additional inductance 
in the pi-net, L70, which has the same 
value as L10, was added to increase the 
inductance for an additional 200 kHz slide 
down to 1.6 MHz. 


In the oscillator section one may find the 


Figure 10: Closeup View of the New Soft Clipper 
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To Low Side of 110V Relay 
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6 Volt Relay Coil ~ 40 ohms 
NTE R12-17D3-6 


From Pin 2 Mike connector 


Figure 11, above, is the control relay schematic and Figure 12, below, is a 
photo showing its installation. 


oscillator cathode current to be too low 
resulting in low buffer and final grid 
current. This can be traced to screen grid 
resistor R19 changing value, so replacement 
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is warranted. A 1 watt carbon composition 
or carbon film resistor is necessary since this 
resistor is part of RF feedback to the crystals. 
Another problem child is the C29 silver 
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mica that can be replaced with a single 47 
pF 1kV ceramic unit. Replacing the medium 
gain 6AU6 witha higher gain 6AH6 results 
in more drive at the higher frequencies and 
I found no need to re-bias the oscillator 
stage. 

Another silver mica that will deteriorate 
is C25, the buffer-to-final, grid-coupling 
capacitor. A single 68-pF, 1-kv ceramic cap 
helps here as well. If you are not getting 
enough final grid current or buffer drive, 
check R23 for value change. R23 should be 
replaced witha 47k to 51k, ¥2-watt carbon 
composition resistor as well. 

Another drive-related problem can be 
found with R25. Notice that in stock 
Vikings, the drive pot R25 is the only load 
for the LV power supply when in the AM 
mode and not transmitting. added a new 
200k resistor in the LV supply to shunt 
some current away from R25 so that it does 
not dissipate as much power. Make sure the 
replacement pot R25 isa true 5-watt, wire- 
wound resistor. Another option isa circuit 
consisting of a potentiometer, one extra 
resistor, anda high voltage (SOOV) bipolar 


or FET transistor. One such circuit can be 


found at http://amfone.net/Amforum/ 
index. php?topic=32895.0 . This circuit is 


similar to the clamp control circuit. 

The door knob DC blocking and plate 
coupling capacitor, C31, usually requires 
replacement because of heating and value 
change. I have found that any 3.5 kV or 
higher voltage doorknob with capacitance 
values from 750 pF to 2000 pF works well. 
However, | usually replace this cap witha 
HEC 2000-pF, 7.5-kV unit. 

It isa good idea to examine witha mirror 
the bottom of the L7 choke. I find that if 
L21 hasa black band at its center, this is an 
indication of an impending L21 failure. 
Since you will most likely be replacing C32 
and C46, also located at the bottom of L7, 
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go ahead and replace L21. Do NOT usea 
choke with a higher current rating because 
this choke also acts as a “last chance” 
protection fuse for L7. I used the MuRata 
11R472C 4.7-uH RF choke, available 
from Mouser as Mouser part number 580- 
11R472C. 

Some authors have promoted high screen 
voltages (greater than 180V) for the final 
stage. I strongly advise against it. Properly 
setting the R13 tap and the clamp circuit, 
as described above, will promote tube 
longevity. 

After all modifications were completed, 
the power output for this transmitter with 
a 7.225 MHz crystal was 120 Watts CW 
and 110 Watts AM (no modulation). 

If one wants more power from a CD- 
type rig, one is advised to obtain a Viking 
Valiant CD transmitter. 

The Control Relay 

My preference is NOT to have to contend 
with high voltages on the relay PTT control 
line. I have incorporated an extra relay that 
controls both the HV relay and the LV to 
the audio driver stage. In the latter case, I 
saw no reason to heat the driver tube and 
T3 transformer when it is not needed. 

I located the relay near the accessory plug 
since this is where the filtered LV is 
connected and where there is the availability 
of 6 VAC, as shown in figure 12. 

Conclusion 

Born out of the threat of nuclear war and 
espionage, the Viking II-CDC served asa 
very versatile and reliable transmitter for 
Civil Defense purposes. This is one of the 
few plate modulated transmitters I intend 


to keep. 
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qe The Collins AN/PRC-47 “ 
lo Sa History, Maintenance, 
Modifications, and Repairs 


By Ron Boltz, K3TZJ 
619 Green Spring Rd 
York, PA 17404 
rboltz@rattrig.com 


Some History 

The PRC-47, also known as the RT-671 
(the “RT”), was developed during the 
beginning of the Vietnam War. Collins saw 
aneed fora portable HF radio and developed 
it without any pending requests or contracts. 
The Collins company foresight paid offas 
thousands of sets were produced by them 
and some users have reported seeing Bendix 
manufactured units built under license. 

The set was designed to be portable and 


was supplied in a transit case, weighing 
175 pounds for the complete set. In the 
transit case with the RT are all the antennas, 
battery and accessories. Also included are 
back pack frames for two people to carry the 
setas the RT is carried on one frame and the 
battery and accessories on another. Each 
backpack was heavy with the RT at 45 
pounds and the second frame weight 
varying depending on the accessories 
carried, but was at least equal in weight. 
There are reports of mounts made for 
installation in vehicles and shipboard but 
I have never seen them available. 
Frequency coverage is 2.000 MHz to 
11.999 MHz in 1 kHz steps, with power 


Figure 1. The PRC-47’s Front Panel View 
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being 100 or 20 watts USB, MCW and 
RTTY. MCW transmission frequency is 
800 Hz higher than the dial frequency. To 
use on RTTY, the CV-2455 blower- 
converter is mounted on the front panel 
after the final amplifier tube cover is 
removed. The blower was necessary to keep 
the final amplifier tube cool as it gets very 
hot. RTTY is mark-high, 850-shift with 
mil-standard tones of 2425 and 1575. 
Later units were modified for mark-low, 
same shift and tones, to match the GRC- 
142 and 122 and other modern RATT 
shelters and stations. The 142s and 122s 
could run in “reverse” to accommodate 
older equipment so it’s unclear why the 
change except to standardize. 

The set will operate with the supplied 24 
volt battery or any 24-28 volt DC source 
as well as 115 volts 400 Hz. Different 
power cords were produced for each voltage 
and are marked DC or AC, along with the 
cable number. The batteries were silver/ 
zinc and rechargeable, however, they did 
not last very long when used on high 
power. A small gas powered 115 volt 400 
Hz generator was produced by the 
Homelite chain saw company for fixed 
operation. The AC power cord is quite 
long, needed to get the noisy generator far 
enough away so the operator could use the 
set without much background noise. The 
early operator's manual contains an error 
that destroyed components in many surplus 
sets. It states that “common” 115 Volt AC 
power can supply the set. The early 
* 400 He? and 
some folks, I know one, plugged them into 
60 Hz household outlets! The error was 
corrected in later revisions but too late for 
some surplus users until the word got out. 

All four branches of the military used the 
PRC-47 with most going to the Marines 


for use by their Pathfinders or forward air 


manuals don’t mention 
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controllers. I can’t imagine lugging this set 
along with your normal load, including 
your weapon, food, ammo, and whatever 
else your mission required. A fellow ham, 
who was a Marine during Vietnam, told me 
they never carried the sets in the field. A 
jeep or truck would drop them off at the 
selected location but I’m sure this was not 
always the case. 
Amateur Usage 

Surplus sales began in the mid to late 
‘80s and the usual surplus dealers had 
them listed in their catalogs as well as the 
accessories and replacement modules. Fair 
Radio sold many sets and components right 
up to approximately 2006. Fair’s current 
online offerings still show some parts but 
the sets have been sold out for many years 
now. An ad for these sets, from a past Fair 
Radio catalog, is shown in figure 2. It has 
been reported that many sets were destroyed 
by salvage operators who just wanted the 
silver in the batteries, and the RTs never hit 
the surplus market. Today these sets, mostly 
in non-working condition, show up at ham 
fests, military truck and equipment shows, 
and the usual auction sites. A 100% 
complete set, with transit case, isa rare find 
now. 

Power cords usually do not come with 


on ne auey 100 Watt 


_ RT-671/PRC-47 HF TRANS- 
m CEIVER, 2 to 11.999 MHz 

| USB (voice and CW+800 
Hz) in 1 KHz steps. Output 
100 watts PEP (Hi) or 20 W 
(Lo). FSK possible with accessory converter (not 
available). Transistorized except for PL-177WA tube 
in power amp and 5907, 7761, and 7905. Has 5-place 
mechanical digital tuning, P-A Load and Tune con- 
trols, and XMTR Output Meter. Designed for field or 
vehicular use; operates from either 24 VDC 20 amps 
or 115V 400 Hz. 7x21.3x13.5, 45 Ibs. 


#RT-671-UR, Used, $150.00 
#RT-671-CH, Used Checked, $295.00 


Figure 2. A Traditional Fair Radio 
Ad, Minus the Dymo Tape Label! 
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the set so you have to make one or try to find 
one. AC cables are easier to find and you can 
convert it to a DC cable by rewiring the 
connector. The power connector is a mil- 
spec “twist lock” and is a PTO8E-18-11S 
fora 90 degree or a PTOGE-18-11S fora 
straight connector. [hey can be expensive 
at retail so it’s best to check with connector 
dealers like the William Perry Company. 

Usage on amateur radio is still popular on 
75 and 40 meters with the Green Radio 
Gang. There are listed calling frequencies, 
using USB, on several bulletin boards and 
message sites on the Internet with 3996, 
7296 and 5357 kHz the most popular for 
HF Pack radios. Other owners convert the 
set to LSB for general use on the bands. 
There will be more about conversions and 
modifications later. 

Maintenance 

Copies of the TMs are a must to operate 
or repair. You must follow the manual to 
properly tune the set or risk destroying the 
final amplifier tube. The operator’s manual 
is TM 11-5820-509-12 and the 
maintenance manual is TM 11-5820-509- 
35. The maintenance ’35 manual includes 
direct support, general support as well as 
depot repairs and adjustments. A quick 
Internet search will lead you to several sites, 
including mine, where you can download 
PDF versions. The front sections of these 
manuals contain dozens of revisions by 
page and module so make sure you get the 
latest version. 

If you have a working set, there is not 
much to maintain. A small amount of white 
grease on the frequency change gears is 
recommended if your set is hard to adjust. 
If everything is in alignment, these sets are 
normally very smooth to enter your desired 
frequency. The load and tune gears can also 
be lubed by removing the front panel 
knobs and dials. The knobs on this, and 
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most military gear, use Bristol set screws. 
They are NOT Allen screws and many sets 
have stripped screw heads from someone 
trying to remove them with other than the 
proper Bristol wrench. 

There are two fuses on the front panel, a 
5 amp for the AC supply and a 20 amp for 
the DC supply. Three fuses under the 
chassis normally won't need replacement 
and spares are mounted with them. F3 is 
for the +20 volt DC, F4 is to protect the - 
32 volt bias and F5 is for the +300 volt 
circuits. The 1500 volt supply to the final 
amplifier is not protected other than the 
primary fuses. 

Check all the voltages at the power supply 
test points. The manuals will show you the 
proper voltages and test point locations. 
Some folks adjust the driver and final tube 
bias for more power but this just destroys 
the final amp tube and these are expensive 
—if you can find them. Set the pots for the 
proper voltages of -32 volts for the driver 
and -110 volts for the final. 

There is no test point for the transmit 
low power and high power voltages, 650 
and 1,500 VDC, on the power supply but 
you can check these at J101 on the bottom 
of the chassis. The voltages you read are 
10% of actual so look for 65 volts in low 
power tune and 150 volts DC in high 
power tune. A nice feature to keep you out 
of the high voltage sections during testing. 

Common Modifications 

These sets were made for field 
communications, in all kinds of conditions, 
and keeping operation as simple as possible 
so there are not a lot of refinements. The 
Green Radio collector and user will generally 
keep the set as it came but others want to get 
more from the set than what it was designed 
for. So, many modifications and 
improvements have been instituted and 
were shared with the ham community. We 
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will list the most often encountered changes 
but the details and instructions of these 
changes can be found by doing Internet 
searches. They are very easy to find and the 
K6JCA web site has many of these 
modifications and instructions. 
LSB 

Changing to LSB is the most desired 
amateur modification. Very easy and 
uncomplicated, it involves changing the 
USB filter for a similar LSB filter in the 
amplifier/modulator module. While this 
may seem backwards, these sets invert the 


signal so for LSB, you need a LSB filter as 


W'S" NL OV 
NGIA WNIWAIL 
: 9 S 


PTT LINE | 


when inverted, USB is filtered out. You 
need a Collins F 500 Z 4, or similar, that 
is the same physical size. These are still 
available from Fair Radio as of this writing. 
Some just replace the filter and use as-is, 
but its best to follow the alignment 
instructions for the module. Again, 
instructions can be found with a quick 
search or go to the K6JCA web site that has 
detailed instructions. 

There are also hams that have used small 
filters for both USB and LSB and added a 
switch-controlled relay to switch between 
the filters. I have not personally seen these 


Figure 3. Labeled Photo Showing PTT Wire Location 
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conversions but they can be found on the 
Internet. 
PTT vs. VOX 

Regarding the VOX, there is some 
confusion as to how these sets came from 
Collins. The’35 manual clearly says the set 
is PTT but can be converted to VOX by 
strapping pins on the power supply 
connector J1. However, every set I have 
seen is factory wired for VOX already and 
the PTT is disabled, not the other way 
around. 

I assume a change was implemented to 
make the sets VOX to save batteries but the 
manual was not updated. You must key the 
handset or mike and then talk for the 
keying relays to energize and transmit. 
There is a slight transmit delay when you 
begin talking and this can be annoying as 
your first word may be clipped. This is very 
easy to change as Collins already included 
a fix in the set. In figure 3, you can see a 
wire, green in the set, sticking out next to 
J2,a DB-25, under the audio module. The 
green wire may be tied into the wiring 
harness but it’s always there. This is the 
PTT line and just needs to be soldered to 
pin 11 on J2. If you look at the schematic 
for the audio module, you will see the PTT 
input coming off pin 11. This connection 
goes to a diode, CR18, in the module. 


There have been reports that early modules 
don’t have this diode installed so just add 
one if yours is missing. Most any diode will 
work buta 1 N4148 has been recommended. 
After this change, the PTT will work 
without the VOX. 

50 Ohm Coax Adapter 

The whip antenna connection insulator 
can be easily adapted to coax. If you’re 
lucky, you have the coax adapter that came 
with each set and it is part number UG- 
1816. These are very rare now as somehow 
they got separated from the radios. I believe 
since the sets were used with the whip 90% 
of the time, the coax adapters were tossed 
or lost. One adapter recently sold on an 
auction site for well over $100. 

You can make your own adapter several 
ways as the insulator thread is 3/8"-16, a 
standard NC thread. Figure 4 shows both 
types and a coax connection to the antenna 
insulator using the adapter. 

The most popular homemade connector 
is made by getting a 3/8-16 x 34” long brass 
bolt (Fastenal #75019). Drilland tap it for 
a #10-32 machine screw, down into the 
head. Other tap and screw sizes are fine if 
you already have other tap sizes. Screw the 
bolt into the whip insulator. Then, just 
wrap the center conductor of the coax 
around the screw and tighten or use a crimp 


. 
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Figure 4: Homemade coax adapters, see text for the details. 
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ring. The shield is attached to the ground 
binding post located right next to the 
insulator. Or, you can take the same size 
bolt, drill a 1/8" hole in the head, and 
solder the center conductor post ofa UHF 
or N type panel jack into the hole. Screw the 
bolt into the whip insulator and attach a 
short wire to one of the jack’s flange holes 
and ground it to the nearby binding post. 
Variable Frequency Control 

There are two modifications for varying 
the frequency between the 1 kHz dial 
settings. One swings the master oscillator, 
changing both the receive and transmit 
frequency at the same time, and another 
just adds RIT to the receive frequency. 
Both involve adding a pot on the front 
panel. Instructions for both can be found 
online. 

Other Modifications 

There are a few miscellaneous mods you 
will find during searches. They include: 
¢ AGC Improvements 
¢ Adding an S-Meter 
¢ Transmit Harmonic Suppression 
¢ Transmit Audio Improvements 


Common Problems and Repairs 

I have checked and repaired dozens of 
PRC-47 sets for a few surplus dealers and 
for fellow hams. I’m notin the business of 
mil-radio servicing but found it to be a 
rewarding hobby in retirement. | 
discontinued doing repairs a few years ago 
when the supply of parts and tubes seemed 
to dry up. Fair Radio still has some parts 
and tubes but not all modules are easy to 
find. 

The set consists of 6 plug-in modules 
plus the chassis. They are numbered Al — 
Audio Frequency Amplifier; A2—Amplifier 
Modulator; A3 — Signal data Translator; 
A4 — Chassis; A5 — Power Supply; A6 — 
Radio Frequency Oscillator; A7 — Oscillator 
Control. The ’35 manual shows the 
locations of each module and all the test. 
points on one illustration. Figure 5 shows 
the module locations. 

Since replacement modules are hard to 
find, repairing at the component level may 
become necessary. Component trouble 


shooting is nearly impossible to do without 


the AN/PRA-4 cable and accessory kit. 


La 
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| Figure 5: The essential modules are labeled on this photo. 
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Figure 6. The AN/PRA-4 Cable Set 


This kit has extender cables to allow every 
module to be removed from the chassis for 
trouble shooting as there are enough cables 
to bring all the modules out at the same 
time and an audio cable to key the transmit 
and/or inject tones for tracing. There is also 
an antenna adapter that brings the whip 
connection out to a short lead with a ring 
connector. However, even with the cables, 
the “Translator” and “Control Oscillator” 
modules have boards that are not accessible 
even with the modules removed. Some test 
jacks and alignment points are not accessible 
with the modules installed so the cables 
help with that. 

Also in the set is the whip antenna 
simulator, that attaches to the antenna 
insulator and then the RT acts like the 
whip antenna is,attached. Many of the test 
set-ups in the ’35 show the simulator used 
in trouble shooting. Figure 6 shows my 
accessory set. 

What would really be nice is the test 
fixtures they show in the depot manual. 
There was one for each module and I 
assume only at the depot level. I don’t 
think these ever showed up at the surplus 


sales. You took the modules out of the radio 
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and plugged them into the fixtures using 
the test cables and the fixture would analyze 
the module and help point you to the 
problem. 

Let’s go over the most-encountered 
problems I have found when checking and 
repairing these sets. 

Switching Supply Power Transistors 

The inverter transistors, for 28 volt 
operation only, are the #1 problem. Types 
encountered vary with 2N1653, 2N1166, 
2N2287 and 2N2638 in sets I have worked 
on. These are Germanium and are, for the 
most part, now hard to find and expensive. 
Why all the different ones were used by 
Collins or replaced in depots is unknown. 
If you need to replace these and can’t find 
originals, replace both with 2N5884. These 
work well but you will need to adjust the 
bias voltage pots as the inverter runs slightly 
faster in frequency and the voltages 
increase. Others have reported using the 
NTE-180 successfully as well as a few more 
general replacement types. The transistors 
are too hard to replace as they are mounted 
onthe main chassis. You will need insulating 
washers and heat conducting compound. 

Roller Inductors 

There are four roller inductors in the left 
front of the chassis. There can be two issues 
with these as they can either be out of syne 
or the roller may have come off the inductor 
coil. Take the top and bottom covers off 
and take a look before powering up an 
unknown set. If the roller is stuck or out of 
sync, check the axle for corrosion or old 
lube causing it to come off the inductor 
coil. Clean it up but be careful adding any 
kind of lube because none is needed. 

The two inductors on the top and one on 
the bottom left are in series and are 
connected to the load control. They track 
together but are often out of sync. Since 
you now have the covers off, turn the load 


control to zero and make sure all three ° 
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Figure 7: Top Inductors 


rollers are at the rear of the inductor. If not, 
it is easy to lift the axle and move the rollers. 
At this time, check that the load dial is also 
at zero. If not, remove the knob and reset 
the inner and outer dials to zero. Then run 
the load control back and forth a few times 
to make sure the rollers track. 

The bottom-right inductor is connected 
to the tune control. It has the same issues. 
Make sure the roller is at the rear of the 
inductor when at zero and tracks back and 
forth. 

Figures 7 and 8 show the rollers at their 
proper locations with the tune and load 


dials at “zero.” 


fi 


Figure 9: Broken Left Coupling 
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Figure 8: Bottom Inductors 


Broken Couplings 

The A3 (Translator) and A7 (Control 
Oscillator) modules each have 2 couplings 
that connect to the gearing for the frequency 
control knobs and the mechanical digital 
dial. There is a plastic spacer; I believe a 
type of Teflon, between the front panel 
shafts and the module shafts. The plastic 
spacers are attached to the module shafts 
with 1 rivet to hold them in place. The 
purpose of these spacers was to allow minor 
misalignments between the front panel 
and the modules. If the module binds or 
the set is dropped or rough handled, these 
spacers can break off the backing plate 
because the tiny rivet shears off. The plastic 
will not adhere to any super glue or epoxy 
[have tried but the Loctite 681925 Plastic 
Bonding System shows promise. I recently 
reattached 5 spacers with this 2-stage 
bonding system and they are still holding 
up. Otherwise, the boards can be salvaged 
but that’s all. Figure 9 shows a module 
with one missing white plastic spacer. 
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Final Amp Tube 

The PL-177A tube is often weak, shorted 
or just bad. This fragile tube is hard to find 
now ata reasonable price. New ones can be 
had for $85 to $350 and used ones go for 
about $40 untested. If the set is misused, 
poorly tuned, or allowed to stay in “tune” 
for more than a few seconds ata time, these 
tubes can fail quickly. 

A5 Power Supply 

_ There area few capacitors in the power 

supply module that havea high failure rate, 
probably due to the age of the sets. C16, an 
oil-filled, high-voltage can, in the 1,500 
volt section, is often bulged or leaking oil. 
[have also found a few power supplies with 
C25 and C26 in the 24 volt regulator 
section shorted or blown. 

Next are the rectifiers. There are 28 
1N2615 germanium types in bridge 
rectifiers in all the different voltage sections 
and these fail when the capacitors fail. 
Replacements are expensive if you can find 
them but sometimes show up on auction 
sites. A good modern replacement is the 

NTE-117. 
Be very careful working on the power 
supply while energized and even after 
shutting down. The capacitors have bleeder 
resistors but it still takes some time to 
discharge. Those high voltage circuits, 300, 
650 and 1,500 volts can give a nasty shock. 

Translator and Control Oscillator 

These modules present many problems 
in addition to the broken couplings 
mentioned earlier. About the only thing 
easy to replace on these is the driver tube in 
the translator. The translator has slug tuned 
circuits that get corroded if the set was ever 
damp and the control oscillator has 20 
crystals and many times one or more are 
defective. Both modules have several 
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selector switches with wipers, controlled 
by the frequency select mechanism, that 
can have intermittent contact. It’s probably 
best to replace these with a known-good 
module or if you can narrow the problem 
toa plug-in subassembly inside the module, 
repair or! replace thane; Wortreplace 
subassemblies, the switch shafts must be 
removed, which is not a fun project to 
reinstall and align. 

When removing the translator or control 
oscillator modules, set the frequency to 
2.000 MHz to align the couplings for 
removal. Ifinstallinga replacement module, 
first keep the frequency set to 2.000 MHz 
If youare installing a replacement translator, 
set the couplings as shown in figure 3-44 
in the’35 manual. Ifinstallinga replacement 
control oscillator, first turn the left coupling 
counter-clockwise until it stops, this can be 
up to 10 turns. Then, set the couplings as 
shown in fig-3-63 rotating the left coupling 
clockwise only enough to reach the pictured 
position. 

These are the most common problems | 
have found. Of course, many other modules 
and components can be defective as with 
any electronics. The trouble charts in the 
°35 manual will help you find the defective 
assembly but component level problems 
are left to the skill of the technician. 

For more information on these sets you 
will find many user reports and stories 
online. Also, for this and other military 
radios, I recommend MIL SPEC Radio Gear, 
Volumes 1& 2, by Mark-Francis. 

Good luck with your set. It’s a neat 
“portable” radio and it’s a Collins! 


ER 
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¢ Saturday, June 4, 2016 : 29th Annual Hermon Hamfest 
¢ The 29th Annual Hermon (Maine) Hamfest will be presented at the Hermon High 


School, about 5 miles west of Bangor, ME. Gates open at 8:00AM. $5 admission, under 
12 Tree: 

¢ Planned features: VE exams (all classes) 9AM, antenna launcher shoot-out, tailgating 
(good inside area in case of rain), vintage gear display, food, 50/50 drawing, prize 
drawings, DMR seminar. 

¢ Talk-in on 146.940 (100Hz). 

* Contact Jerry, KIGUP, at 207-848-3400 or by email: klgup@roadrunner.com 


¢ June 4, 2016: Northern Nevada 11th Annual Swap Meet and Get-Together 
Always on the First Saturday of June Every Year 

¢ Where: Brad Hollander’s N7RCA QTH in Minden, NV. 

Free for all Electronic Hobbyists 

No charge for selling, this is a not-for-profit swap meet. 

¢ Bring wife, friends etc. drinks, chairs, tables etc. 
¢ Please pass this along to ALL other groups and operators. 
* Location: At my ranch in Minden, NV. (20 miles from S. Lake Tahoe) 
¢ AM, SSB, Collectors, Broadcasters, etc. and their Family 
¢ RVs are welcome on the ranch, over night no charge, lots of room. 
* Brad lives ona 6 acre ranch so parking and RV’s are Welcome, Bring Lots of Stuff to Swap! 
¢ All persons are invited who are interested in radio. 
e Web Site: uvcl @frontier.com 
¢ Location: 1780 Bobcat Ct, Minden NV 89423 
¢ This location is 10 miles from California state line, Near South Lake Tahoe, Nevada 
¢ Hotels are very close. 
¢ Weather Outlook: Temps in the day time can range from mid 60s to mid 80s, Nights 
in the 60s to low 40s. Bring a hat and sunscreen! 
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¢ Sunday, June 19, 2016: Six Meter Club Of Chicago 59th Annual Hamfest 
and Antique Radio Club of Illinois Swap Meet plus Midwest Classic Radio Net Hamboree! 
* Ham Radio and Electronic Flea Market Also featuring Antique and Vintage Radios -Now 
Bigger and Better Than Ever! 
¢ DuPage County Fairgrounds, Wheaton, Illinois 
* 2015 Manchester Road (North of Roosevelt Rd. [Rte. 38], East of County Farm Rd. 
¢ Gates And Flea Market Open 7a.m. Buildings Open To Public 8A.M. 
¢ All Weather, Large Outdoor Flea Market 
¢ Information: E-Mail WD9GJK@arr1.net or call our 24 Hour Info Line 708-442-4961 
Visit Our Web Sites: 

¢ Six Meter Club Of Chicago: www.k9ona.com 
* Antique Radio Club Of Illinois: www.antique-radios.org 
¢ Midwest Classic Radio Net: www.mcrn3885.net 

Weare proud of the fact that this is a traditional style hamfest with attendance last year 
from at least 14 states and Canada. It is really three shows in one, including the Midwest 
Classic Radio Net’s Hamboree (they are the 3885 AM net group), and the Antique Radio 
Club of Ilinois’ June swap meet — ARCI membership is around 30 percent licensed hams, 


too. Always Lots of great “boat anchors” and parts! 


[2016 AWA AM QSO Party Report, Continued from Page 1] 


N2BE ran a Central Electronics 20A 
(1954) witha home brew VFO anda home 
brew amp (1963) witha single 811A at 32 
watts with a Hammarlund HQ120X 
(1939) and an inverted Lon 80 meters. On 
40 meters, he used a 1948 World Radio 
~ Labs Globe Champ 150 at 80 watts with 
one crystal (7290) toa dipole; receiver was 
a National NC-101X (1937). He scored 
total 44 points for second place. 

WA2MER (when he was not being a 
flagship station) ran an Eico 720 transmitter 
with a 730 modulator into a Drake L-7 at 
250 watts, receiving ona 75A4. Hescored 
22 points for third place this year. 
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Wealso heard from people with a modern 
rig such as WA2ZNC, a TS590, runninga 
GSRV. 

The W1HRxX flagship station reported 
32,Q5038. 

The W2AN 40 meter flagship had 8 
QSOs. 

The W2AN 80 meter flagship provided 
48 QSOs. 


[Editor’s Note: Photos that accompany 
this report are in the “Photos” column on 


page 41.] 


ER 
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A Re-Creation of My First Ham Transmitter 


By Mike Bittner, WOMAB 
Palos Verdes Pen, CA 


mmab@cox.net 


In 1950, Sylvania Electric Products 
introduced a series of small booklets catering 
to the hobby trade beginning with one 
titled 40 Uses for Germanium Diodes. 
Further booklets including diode and 
transistor projects were published in ’51, 
'55y 356; 47 4and60: The i956 Booklet 
was titled How to Make a Transistorized 
Portable Radio and 20 Other Practical 
Applications for R-F Transistors. Before that 
time, many portable and automobile radios 
were advertised as transistor radios, even 
though they actually used miniature or 
subminiature tubes in the RF and IF stages 
with transistors only in the audio stages. 


Figure 1, My Re-Created First Ham Transmitter: In 
operation, the dial is adjusted for collector current dip 
at resonance and then the collector current knob is 
adjusted for maximum current consistent with reliable 


keying.) 
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However, by 1956 transistors had 
progressed to the point where their alpha 
cutoff frequencies had finally emerged from 
the audio to the HF range, and that 
development made possible completely 
transistorized radios including the various 
projects described in the 1956 booklet. 
One of the “20 other practical applications” 
was titled Novice C-W Transmitter and it 
became my first ham transmitter. 
Background 
Back in 1956 when I built my first 
version of the Novice CW transmitter, I 
was a Navy primary flight instructor at 
NAAS Saufley Field near Pensacola Florida. 
Not having a ham license at the time, I 
never connected the transmitter to an 
antenna. However, even without an 
antenna, it puta nice signal into my old S- 
38 on the other side of the room, using the 
bed spring asa receiving 
antenna. When I say a 
“nice signal,” I mean a 
strong, pure note with 
the key held down. 
However, esa 
remember, it hada truly 
serious chirp problem 
when keyed on-and-off 
— more about that 
problem later. 
Parts 
I built the original 
transmitter on a small 
commercially available 
aluminum chassis with 
parts exactly as shown 
on the 
diagram in the Sylvania 
booklet. I purchased 
that chassis and all of 


schematic 
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the parts from Grice 
Electronics in 
Pensacola, then the only 
local source of electronic 
parts and ham radio 
related items. Note that 
all of the transmitter’s 
parts are full sized 
components used in 


tube-type ham 
transmitters at the time, 
including parts 


manufactured by 
Amphenol, Barker & 
Williamson, El-Menco, 
Hammarlund, Jones, 
Mallory, Millen, Miller, 
Ohmite, Petersen and 
Sangamo. That is, 
except for the tiny 2N94 
framemstor-sand the 
miniature 5-mA meter 
shown in the photos. It 
is an Aristocraft meter 
that I purchased froma 
mail-order hobby firm. 
It was originally meant 
for mounting ina radio- 
controlled model 
airplane for measuring 
receiver plate current. 
Atthe time] first built 
this project, my junk 
box was more about 
miniature and submin- 
iature tube transmitters 
and receivers for radio 
controlled model air- 
planes than ham radio, 


Figure 2: The transmitter is one of the “20 other 
practical applications for R-F transistors” described in 


the 1956 Sylvania booklet. 


Figure 3: In this left side view, the 2N94 transistor is 


just partly visible behind the right side of the Petersen 


and it barely filledashoe crystal. 

box. Since then] have beencollecting parts —_It’s a great pleasure to be able to find just 
at surplus stores, swap meets, hamfests, | abouteverything | need for any new project 
and on eBay to the point where my junk in myattic. 


box now fills the better part of asmall attic. 


Electric Radio #324 May 2016 a7; 


Figure 4: This bottom view shows terminal strip mounted diagonally, at 
lower center, with wire-wrap wires connecting to the tiny transistor socket 
between terminal strip and lower-left RF choke. 


2. MEL-80 


1 ANT 


JOU OOC 


ie 
On 


005 


GND 


Figure 5: Schematic Diagram of the One-Transistor 
Ham Transmitter 
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Figure 6: Power is provided by seven AA cells in series. Millen binding post 


PY buy 


I 


assembly is for connection to dipole antenna or single-wire antenna with one 


post grounded as shown here. 


Construction 

I fabricated the 5.75" square by 1.5" 
high chassis from 0.050" thick aluminum 
and the 5.75" square panel from a scrap 
piece of 0.062" thick aluminum. My only 
revision to the original wiring was 
substitution of a key jack with a normally 
open switch contact (to function as an on/ 
off switch) in lieu of the originally specified 
standard key jack and separate power on/ 
off switch. As was often the practice back 
then, transistors were not wired directly 
into circuits, but were inserted into tiny 
sockets, similar to the sockets I was using for 
the subminiature tubes in my R/C aircraft 
projects. Since the only 2N94 in my junk 
box already had its leads cut too short for 
direct wiring, I had to use this socket 
mounting technique. Note that the key 
jack and the tuning capacitor must be 
insulated from the chassis with suitable 
fiber insulating washers. Also, to prevent 
cracking the ceramic, I always puta plain 
metal washer followed by a fiber washer 
under the heads of screws used to fasten 
ceramic parts such as the crystal socket. 
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Performance 

Initially, my second version of this 
transmitter performed just about the same 
as I remember for the first one. I found the 
adjustments for tuning and collector 
current to be tricky and it took just the right 
combination of these control settings to get 
a clean note that would reliably accept 
Quite predictably, the 


aforementioned chirp was still evident. The 


keying. 


circuit isa conventional Pierce oscillator, in 
which the crystal serves as the feedback 
element from collector-to-emitter. Any 
change in emitter-to-collector capacitance 
will tend to shift the crystal frequency 
slightly. I found that I could simulate this 
effect by placing a 10 pF capacitor across 
the transistor emitter and collector 
terminals. So, apparently the chirp is due to 
change in emitter-to-collector capacitance 
as voltage is applied to the transistor. As an 
experiment, I tried lowering the supply 
voltage by removing one AA cell from the 
8 cell battery. The improvement in 
performance was immediate with the chirp 
problem completely cured, and also it 
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that time. 
became possible to adjust for higher 
collector current resulting in a stronger 
signal. I am not sure why this immediate 
improvement occurred except possibly the 
biasing of the transistor is not correct at the 
higher voltage. 
Epilogue 

At present, I have not attempted to 
transmit witha real antenna on this rig but 
I am using it as a code practice oscillator 
with a 50 ohm dummy load and a 1 foot 
wire antenna for pickup on my HQ-180 
receiver. My current code proficiency is no 
better than it was in the Navy where the 
ability to receive alphabetic letters at 4 
WPM with no numbers, punctuation 
marks or special abbreviations was the only 
Morse code requirement for aviators at the 
time. lam working to improve on that with 
the help of a set of code lesson CDs given 
to me by my friend Bill Gross (WG6FF). In 
addition to its current use as a CPO, this 
little rig isa memento of bygone times that 
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Figure 7: My recreated First Ham Transmitter 4 
is shown with my surplus Navy code key, the 
original Sylvania booklet that describes this 


transmitter, and a couple of mementos from 


marked the turning point when 
transistors began to replace 
vacuum tubes in nearly all 
applications. Hopefully, ifand 
when I can get my code speed 
up, I will put it on the air. 
Reference: 

Here is the text of the original 
Sylvania article in the booklet 
cited above: 

“4.1 
Transmitter. 

“An intriguing application 
of the r-f transistor isinasimple, 
80-meter crystal oscillator-type 
c-w transmitter. The circuit of 
typical  1-transistor 
transmitter is shown in Figure 
4-1, While this transmitter can 
give [a] surprisingly good 


account of itself under favorable 


C-W 


Novice 


conditions, its very low r-f power output of 
approximately 15 milliwatts demands that 
it have an interference-free spot in the 
band. 

“An active crystal should be used. When 
tuning the collector tank to the crystal 
frequency, the collector currentas indicated 
by the milliammeter will dip. However, 
this dip is not as deep as in a tube-type 
oscillator. The 10K-ohm potentiometer 
should be adjusted, with the key closed, for 
off-resonance collector current of not more 
than 3 mA and so that oscillation starts 
readily when the key is operated rapidly. 

“Antenna loading should be adjusted to 
raise the resonant collector current to 3 
milliamperes. Individual transistors may 
tolerate higher current under full antenna 
load. 

“Operation of the transmitter beyond 
the 80-meter band, with the 2N94 


transistor, is not recommended.” 
ER 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic 


active! We are always looking for good photos, especially we need attractive 
photos for Electric Radio covers.” 


Don Dulmage (VE3LYX, Belleville, ON) was the Ist place winner in this 
year’s AWA AM QSO Party. He ran a unique 1939-vintage Number 19 
WWAII transmitter, made during 1943, and he earned 52 points this time with 
his rig. 
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Top Left: Janis Carson, AB2RA, wrote this month’s AWA AM QSO Party 


report, and she is at her vintage station that was used in the event. 


Bottom Left: Bob Hendrickson’s (KF@AM) 14-year-old granddaughter, 
Rihannah, paid him a visit recently and is occupying the operating position! 
Bob lives in Rapid City, SD. 


Bottom Right: Bobby Demarco (WG6OZI) has a fantastic Hallicrafters 
collection in operational condition. His granddaughter paid a visit and is 
“living large” at his main station in Valley Springs, CA! 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads run ONE month unless otherwise requested. Please 
email for the display ad rates, they are different from regular classified 


ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 

Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


@ The DEADLINE for June 2016 is Wednesd ay, May 18 LI 


MANUALS FOR SALE: Military Radio FOR SALE: 2 ART13s one good condx, 


manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FREE: 1936 Breting 12 Receiver, needs 
work, needs a new home. Dave, W8DXX, 
906-863-3310 
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other parts. $300 pick up or let’s talk. 
truemand@mymts.net Don, VE4AY 


FOR SALE Swan 14X DC power module 
$15 + postage WANTED: Hammarlund 
bandswitch knob HQ-170 style. Bill, 
ke7kk @ earthlink.net 


FOR SALE: Collins 51S-1 Receiver. Rare, 
in Excellent Condition, $2,130. Burl, 
K4VYL, 530-346-8713 
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4™! ANNUAL f A 
CENTRAL ELECTRONICS BOAT ANCHOR EVENT 


JULY 23, 2016 


2% 


THE FAMILY OF THE LATE WES SCHUM, W9DYV 
welcomes the Amateur Radio community to our 4" Annual 
summer gathering in celebration of the contributions that 
he and his company, Central Electronics, made to the hob- 


| This year, the event will be held at his estate which 
is now known as Storybrook Farm, in the Eastern 
| Tennessee community of Jonesborough. 


oe eee eS 


Storybrook Farm 


THE CELEBRATION WILL BE COMPOSED OF TWO COMPONENTS. 


In the exhibit arena, owners and operators of radios dating from the late 
‘40s to the early ‘60s, both commercial and home brew, will be on hand 
to demonstrate the most rare and unique examples of technology from 
those times. Most of the exhibits will be examples of early SSB operation 
but some other interesting pieces such as vintage WWII stations are also — 
invited. Space permitting, operators in the exhibit arena are welcome to eo 

offer some vintage equipment for buy/ sell/trade. For all those not invited The bi Se: 
to display equipment in the exhibit arena, entry fee will be $10. Cantrell Bléctronice 


Adjacent to the arena, a grassland of about 10 acres is available for 

a free tailgate swapfest. Participants are informed by way of this 

paragraph that no services other than port-a-can(s) will be provided. 
, However, depending on significant attendance, a food truck on the 

CE Collins grounds or other arrangements may be possible. 

Dream Station 400 


mii 


Anyone wishing to participate as a demonstrator in the exhibit arena will require the prior invitation 
and approval of Mr. Nick Tusa, K5EF. nick,tusa@tusaconsulting.com 


To insure that all tailgaters have a place, and to enable planning, those wishing to tailgate are re- 
quested to email Lynn Fisk, KSLYN. k5lyn@arrl.net 


FOR SALE: Johnson Viking 500, $4,000 Highest of first 3 offers. Tom, 281-229- 
plus shipping. Mint Condition. Al Hubbard, 2930 


WAOPGC, 650-988-9856 Or FOR SALE: Towers, racks, test equipment 
adh_bmh_hubbard @ sbcglobal.net for sale, radio shop going out of business. 
FOR SALE: National Radio Institute Email Al bigandoddmv@ gmail.com for 
course material. 47 books circa 1930. list. 
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High Performance Crystal and Mechanical Filters for your Collins, | 


Drake, and Heath Radios! 


INAAD 2S 


international radio 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


FOR SALE: | am selling 160 military radio 
TM’s for a local museum. All are new or 
very good condition. Most have multiple 
copies. E mail or write for list. Dave, 
WONBZ@comcast.net 13020 Lakeview, 
Burnsville, MN, 55337 


FOR SALE OR FOR FREE: items, parts, 
etc. See website: www.panix.com/~w4pon 


FOR SALE: CW Morse Code Sets Bugs 
Straight Keys Sounders Spark Coil WW1 
Trench Phone Army CW Practice Machine 
R/R Very Heavy. Howard Felder 301-320- 
3028 


FOR SALE: Modern Radio Servicing by 
Ghirardi 1301 pages published 1935 $20 
+ $7 media USA. RCA Triple Pindex tube 
base book 1959 $10 + $5 media USA. 
Dennis WB9EMD, 
dwotrans @bresnan.net, 970-249-4099 


FOR SALE: Alpha 9500 amplifier, $4000. 
Email wes0331@gmail.com or phone 
520-398-2722 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,250 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn’t 
happened. Pix available. Stored in garage 
in MD. $3000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: 8 wooden console radios, 
some needing work. Call for more info, 
Walter, 718-456-1988 
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FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE/TRADE: Heathkit manuals: 
DX20, DX60, DX60B, DX100, DX100B, 
HG10B, HO10, HO13, HR1680, HW12, 
HW16, HW22A, HW29A, HW30, SA2060A, 
SB104, SB220, SB610, SB620, many 
others. NlI4Q, POB 690098, Orlando, FL 
32869, 407-351-5536, ni4dq@juno.com 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wefnz @ verizon.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
e Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 73, Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
250-0124, Uayton “OH, http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio@ gmail.com 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 


Tubes Large Speakers 


Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components =. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamGHiFi 
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COLLINS S-LINE & DRAKE R4 RECEIVERS 


GENERAL COVERAGE TO 30MHz 


COLLINS [ijn 
Tune Usin ' 

The VFO Or 

Receiver Dial 


Switch 
Between 
Ham Band 
Crystals 
Or VFO 1000 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 


Complete 
Digital Control 
Highest 
Accuracy And 
Stability 


Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memones) that can easily be assigned to your 
favorite frequencies, or bands. All tuning can be done using the VFO 1000. 
Tuning steps are 10Hz, 100Hz, 1KHz, and 5KHz. Easy installation on both 
receivers. Simply plug the interface into the receiver and connect the cable. 
The LCD display is blue backlit with white characters. There are no receiver 
modifications required. 


Also Available for Hammarlund, Hallicrafters, National, & others. 
Provides Digital Accuracy, Stability, & Resolution for tuning SSB 


More Info & Order At kk4pk.com ¢ $250.00 + $10 S/H 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


WANTED: Nice Johnson Navigator. Tom 
Boyle, WA2FHV, 518-766-3118 


WANTED: RBB, RBC Power Supply 
Cables. We also need Power Supplies 
and Power Cables for our TCS 
Transmitter and Receiver. We are in the 
process of restoring and putting into 
service this equipment on board the USS 
Wisconsin battleship BB64, a floating 
museum in Norfolk, Virginia. Thank You. 
Contact: Bill Mellema, N3WM, 410-790- 
6072 n3wm@yahoo.com 
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WANTED: Need the VOX relay that’s used 
in the Hallicrafters HT-37 or HT-32B. 
Contact Karl, KA1RM, ka1rm @aol.com or 
508-237-9470 | 


WANTED: B&W model VS-1500A antenna 
coupler in good shape. Howard, WA7PDN, 
406-656-4855 evenings 6-8PM 


WANTED: Gonset G-50 6 meter 
transceiver, excellent or better condx. Ron, 
K3NFS, 724-736-4464 
K3NFS @ outlook.com 


WANTED: R-1004 receiver, part of GRC- 
109 radio set. Jim Hebert, W8FDV, 900 N. 
San Marcos DR., Lot#77, Apache Junction 
AZ 85120 
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WANTED: Any information about 
Transcom Electronics, Inc. of Escondido, 
CA. Company history or anecdotal 
information about the SBT-3 rig. Dale, 
W4OP, parinc1 @frontier.com 


WANTED: Copy of “Riding the Airwaves 
With Eric Palmer, Jr.” (c.1930) Pete The 
Greek/ NL7XM at: NL7XM@QCWA.org or 
PO Box 3026, Easton, PA 18043-3026 


WANTED: Set of knobs for SX-99, also 
need SX-96 or SX-100 for restoration. 
Tom, 432-837-3679 


WANTED: retirement for me means 
restoration of boat anchor receivers. 
Would be interested in Restoring 


WANTED: Hallicrafters SX101 Main 
Tuning knob. Frank Scutch, 616- 881- 
1618 w4fms @aol.comn 


WANTED: AN/WRT-1 Transmitter. Harris 
RF-350K Transceiver. Jeff, WB6ZBX, 
vce.lab @att.net or 559 916 3311 and 
Leave a Message. 


WANTED: MODE knob (CW-AM-NFM- 
PHONO), gray color, fora HRO-50T. Also 
need another gray knob - any markings - 
for the HRO-50T. Bob, WOYVA, 
robert @isquare.com 


WANTED: Diawa RF 440 Speech 
Processor must work OK. 
K5ulb.Jerry@aol.com or 918-724-8272 


Hallicrafters SX96 OR SX100. Must be all 
original, working and well preserved. Also 
looking for complete set of Knobs for 
SX99. TOM, 432-837-3679 


WANTED: Heathkit DX40 function Switch. 
LR-JL@juno.com, 1-317-881-7466 
Roger W9BZ 


WANTED: Datak or other dry transfer 
labels for ham radio. Need black letters. 
To finish my home-brew projects in the 
traditional way. Happy to pay any 
reasonable price. Dave, AB7B, 
hipslikool@ gmail.com, 503-626-3488 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
Spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


12. Thermatron 
~_- Experimentation 


The 2nd Edition of Hollow~State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design, This book has everything you 
need to know about the art and science of thermatron design 
and construction, it is 287, 8.5 x 11" pages, packed nie 
hundreds of photos, schematics, diagrams, charts 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been ia 
since 1962, grew up on thermatrons, spent 40 years In the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted SS 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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ZIM ELECTRONICS INRUSH ed LIMITERS 


Inrush Current Limiters are now available from the Elec- 8 
tric Radio Store or on-line! These inrush limiters were : / 

reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 
Model AB-1M, (With Voltmeter) .............ssccccseee $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


Shipping, each limiter). cids.... Sacedsccctecdetessoeses 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. 


WANTED: Globe King 500 Audio Driver 
Transformer for the modulator chassis. 
Globe p/n 1203-006 or p/n 1203-002. 
Ron, ab5wg @satx.rr.com 


WANTED: PRC-47 modules, tubes, 
accessories, non-working sets. Ron, York, 
PA k3TZJ@arrl.net 717-880-0731 


WANTED: Radiovision “Commander” 
receiver. Any condition. National NC-240D 
dial assembly. Rob Vincent, K1DFT, 
Robvi3@gmail.com or 401-487-3933 
(leave message) 


WANTED: Operating table MC269A for 
1942 Chev K51 Radio Van! am restoring. 
Al Hansel.507-528-2780 MN 


WANTED: Swan 160x transceiver in good 
condition. Dave WD4PLI, 818.846-0617, 
davecurry @charter.net 

WANTED: Vintage RCA/GE Magnetic 
Modulator UT-1643, UT-1357, UP-1346 
or similar Bob, K2GLO, 

WANTED: Need 572B tubes. Contact 
KD7CLO, Leonard, at 
samicat@bresnan.net or Facebook.com/ 
leonard.gordon2 


WANTED: Mosley CMS-1 speaker with or 
without CM-1 receiver. Call Scotty at 724- 
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Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


927-9468 or wk3n@hotmail.com 


WANTED: Black Bakelite fluted control 
knobs with metallic pointers as used on 
BC-779 Super Pro receiver. Also need the 
S-Meter for the same receiver. Steve, 
WB2HPR, 518-326-0902 or 
WB2HPR@ARRL.NET. 


WANTED: Copy of TechNews article by 
Bud Banes that covered the conversion of 
the Collins 310B from plug-in coils to 
band switching. Will pay for the expenses 


incurred. Gary, W8KM, 
gpsschauffler@ yahoo.com 
WANTED Collins 75A-1 Phasing 


capacitor. Anything in repairable condition 
is OK. Mickey, WAG6FIZ, 
mandbsiegel@charter.net 909-584- 
7183 


WANTED: Drake 1S speaker for Drake 1A 
receiver. John, K5PGW, 
k5pgw@yahoo.com 225-978-9477 


WANTED: Tektronix Model 525 television 
waveform monitor, the company’s first 
waveform monitor for TV. Jay Ballard, 
W1JHB, 39 Boston St., Middleton, MA 
01949 978-774-4041, TK41C @aol.com 


May 2016 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 


32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 12,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 540-286-0176 


WANTED: Need various parts for my BC- 
375 restoration. Please email for details 
and a list. Bob, KFOAM, 
bobh @wescomm.com 


WANTED: National regenerative SW3 
and/or SW5. The more coils the better, as- 
is or working, with or without power supply. 
Will ship to Atlantic City, NJ. Write to Mario: 
deepford @ hotmail.com 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (AC@OB) at spf@Reagan.com 


Ran 1/16 WANTED: Collins promotional 
literature, catalogs and manuals for the 
period 1933-1993. Jim Stitzinger, 
WASCEX, 23800 Via lIrana, Valencia, CA 
91355. 818-519-4419. jstitz @pacbell.net 


WANTED: Would like to purchase 572B or 
6JS6C tubes. Contact KD7CLO, Leonard, 
at samicat @bresnan.net or 
Facebook.com/leonard.gordon2 


WANTED: Good Eimac 1500 and 2000T 
transmitting tubes. Charlie 
K4LJH @juno.com, 540-338-4152 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


First Licensed 
Before 1992? 


ON, INC 


Licensed today? 


Then you should join these 
distinguished amateurs! 


To Join or Renew visit: | 
www.qgcwa.org/join-renew.php 


For more information contact 
gm@qcwa.org 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 
e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Farly television 

- Horn loudspeaker 

~ News of U.S. & foreign clubs 


e Produces the famous 


- Battery & AC receiver restoration annual Rochester Meet 


- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


e Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 


awa) 


awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped Dy PS vec sadenraneceres $25.00 
Or on the Internet: 
www.ERmag.com 
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WANTED: Manual for a Lafayette HE-60 
Communications Receiver. Paul 
Rehkopf, 340 N Monroe St, Montpelier, 
OH 43543 419-485-4388 
mkrprroh @ live.com 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: RCA SSB R3 diversity receiver, 
or any modules, parts, documentation or 
historical information. Steve W6SSP, 
Santa Rosa, CA. 707-544-8142 
zarco @sonic.net 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
EAC, “Radiomarine” Corp, RMCA, 
Redbank, New Jersey. 
Kendricksellen @ hotmail.com 


WANTED: R-220 receiver and parts. 
Hammarlund SP-600 VLF receiver and 
parts. Dean, 
deansoderling @ hotmail.com 


WANTED: ARC-5 transmitter racks MT 
69,. 71, 73, 75. Steve, Kaun. 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


May 2016 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 


N1VJ, Hopkinton, Rl 401-377-4912 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WAS5SUEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


System SS 
Requirements, 

Any computer with 
Adobe Acrobal Reader®. 
Performance will vary 
depending on speed of 
the computer. 
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Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


May 2015 SYS) 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 


titles are shipped free. 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


ocgem neste tee 4 hours, $89.95 
ee 2 hours, $89.95 
Ee Ae. 1 hour, $39.95 
eS See, 1 hour, $39.95 
527A 2 hours, $39.95 
shieeeeee 2 hours, $89.95 
<taege ts. 7 hours, $109.95 
ee SS 2 hours, $49.95 
eee AT 4 hours, $89.95 


Collins) 308-1 Aare ss. 
Collins (KiW S-Ui ake. 


Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 


May 2016 


Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These organizer boxes are the correct size for many ER-size 


magazines, such as The Old Timer's Bulletin, The Tube Collector, 


or The AWA Journal. 


Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 
Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSC] Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: NOS small illuminated panel 


drive with a slide rule type dial. Louis 
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D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison@embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter, Gary, K6GLH, 209 286-0931 
or k6glh @volcano.net 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run, lithographic reprints from 
the original negatives, or digital copies. Shipping prices are for delivery by media mail within 
the USA. Overseas, please inquire for shipping quotes. 

The NEW easy to use on-line search for back articles is at 


https://www.ermag.com/index/ 
Single Issues: $4.00 Each, Postpaid 


1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 SKH 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
e Fora postpaid 29-page printed back issue index, please send $3. 
¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (Ai thru A-4): 43 pages-------------------- $15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. ------------------------------------------------ 2-2-2 naan n nnn n nnn nnn nnn nnn nnn cence $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:---------=---------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.-------------------------------------2---220--220-2200=- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. --------------------------------------------------------- 2-9-9222 nn nnn n nnn nnn nnn nn nnn nnn nnn ene nnnnennnen $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
wen ene n enn nn nn nner nnn nn nnn nnn nn nn nnn nnn nn nnn nnn nnenenannnannnnanananaanananannananananannnannaamannmanmamamammmmamn as —-$25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful vOlUME. .............::0:ceeeeees 
a arg cet usayniwia-hs ahveeckk ineunp arn tearmsaaapabeas dived vavacesssxcniudueuadn $29.95-20% = $24.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis -----------------------------------------00--°" $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.--------------------------------------------------------------------2-2-n 2 nnn nnn nnn nn nnn nnn nnnnennnnennn $26.95-10% = $24.25 


Shortwave Receivers Past & Present, 4th Editon: This book is curently not available. 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


aot oles, montoning radio communications of the day. ------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Ne taal telat alata taatatateetetetatate $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 


Hollow State Design, and Tube Type Transmitters are heavy and 
shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 

Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 

Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio | 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
5/16 


Specializing in the sale of vintage ham, antique 
radios, audio and associated equipment. 


e Professional auctioneer for over 14 years. 
e Collector and licensed ham for over 35 years. 


e We utilize a professional online auction 
platform to successfully target, market and 
sell to a nationwide audience. 


« Call or email to see how we can help with your 
single item, collection or estate. 


e Visit our website to view past auction results 
and upcoming auctions. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 
david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


